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A novel dihydroxypentacyclic triterpene 1 (acanthu-
sol) and its glucoside 2 (acanthusol-Sp-glucoside) have
been isolated from Acanthus montanus, and their
structures established on the basis of spectral and
chemical evidence.
Acanthus montanus is an annual plant growing
all over the Cross River State of Nigeria. The
plant is employed in traditional medicine. The is-
olation and characterization of a new triterpene
alcohol of the gammacerane group and its gluco-
side from Acanthus montanus are reported here.
Compound 1 was obtained as colourless crys-
tals from acetone. It analysed for C30Hso02' m.p.
292-94°; [all,5 + 28° (CHCI3) and gave a positive
Liebermann-Burchard test. The presence of hy-
droxyl groups indicated by the IR band at 3600
em - 1 was confirmed by broad singlets in the 1H
NMR spectrum at b3.34 and 3.42 which disap-
peared in D20 and by two doublet of doublets
(quartet) (J= 10 and 4.5 Hz; J = 10.5 and 4.8
Hz) centred at b3.74 and 3.78. The IH NMR
spectrum also showed the presence of eight me-
thyl groups attached to quarternary carbon atoms
at bO.79 (6H), 0.85 (12H) and 0.95(6H) and a
one-proton multiplet at 5.27 characteristic of
~ 12_H in pentacyclic triterpenes of the a- and ~-
amyrin series I. The presence of a trisubstituted





and 810 cm-I in the IR spectrum and by an in-
tense ion (100%) at m/z 234 in the mass spec-
trum as a result of retro-Diels-Alder fragmenta-
tion':".
The IH NMR spectrum also displayed signals
due to the protons of two hydroxymethine and
one trisubstituted double bond. The nature and
position of the olefinic proton signal were com-
parable to those of minusopgenone? and monech-
mol' both being pentacyclic triterpenoids. The
mass spectrum showed fragment ions at m/z 208
and 234 whose formation was rationalized as
shown in Scheme 1. The formation of these ions
supported the presence of 12:13 double bond.
The 13C NMR spectrum displayed signals at
b75.8 and 77.5 assigned to two hydroxyl-bearing
methines. The olefinic carbon signals appeared at
b12l.1 and 142.7 and were ascribed to C-12 and
C 13 (Table I).
The acetate 1a, colourless needles,
[al~5 + 23° (CHCI3), m.p. 282-284°, showed an
IR band at 1715 em - I, two three-proton singlets
at b2.10 and 2.25 and a one-proton signal at 4.55
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of acetyl groups and the absence of hydroxyl
groups. The mass fragmentation of the acetate
was similar to that of compound 1 and the shift-
ing of fragments at mlz 442 (M+), 427 and 208
in 1 to 526 (M +), 511 and 250 in the acetate was
observed. The physical data of 1 and its acetate
matched closely with the reported I data for mon-
echmol, a hydroxypentacyclic triterpene from
Monechma debile and its acetate.
The stereochemistry of the hydroxy groups at
C-3 and C-21 was established on the basis of the
IH NMR signals due to C-3 and C-21 protons
appearing at 63.74 and 63,78 and their coupling
constants (J= 10 and 4,5 Hz; J= 10.5 and 4,8 Hz)
with adjacent methylene protons, These quartets
are compatible only with a (axial) protons, there-
fore the hydroxyls would be 131•
The characteristic sharp peaks of triterpenoid
methyl groups in the IH NMR spectrum and the
NOTES 111
base peak at m/z 234 in the mass spectrum aris-
ing from the retro-Diels-Alder fragmentation fa-
voured the oleanene or ursene type of carbon
skeleton3, The presence of secondary hydroxyl
groups was also confirmed by peaks at mlz 427
(loss of a methyl group) and 406 (loss of two wa-
ter molecules) successively.
Bearing in mind the high melting point of com-
pound 1 and its acetate and on the basis of the li-
terature survey made, the presence of a gammac-
erane type of carbon skeleton with its geminal-
dimethyl groups at C-4 and C-22 is probablev".
The relationships between a highly symmetrical
carbon skeleton and its high melting point sup-
ported by its MS fragmentation pattern and IH
NMR data could be used here to suggest the
structure for compound 1. The structure is rea-
sonable on chemotaxonomic and biogenetic
grounds since tetrahymanol, a gammacerane der-
ivative has been found in a protozoan and a
fern?". The name acanthusol is proposed for the
new alcohol. Compound 1 was assigned the struc-
ture of garnmacer-Lz-ene-Sp, 2113-diol.
The butanol fraction after column chromatogra-
phy using chloroform-methanol (9:1) as eluent
yielded compound 2 as a white amorphous solid,
m.p. 315-1r, The IR spectrum displayed an ab-
sorption band for a hydroxyl group at 3310 cm - 1
and a broad - cac - absorption in the region
1080-1050 em - I suggesting the glycosidic nature
of the compound. Acid hydrolysis of 2 yielded D-
glucose and aglycone 1 m.p, 293-94° which was
identified by its MS and conversion to the acetate,
The i3C NMR spectrum of 2 (Table I) display-
ed signals at 690.6 for C-3 indicating that C-3
was not free and 77,5 for C- 21 showing it to be
free whereas the iJC NMR spectrum for the agly-
cone displayed signals at 675.8 for C-3 and 77.5
for C-21. This fact supported the attachment of
the glucose moiety to C-3 in compound 2, All
other I3C NMR signals for the two compounds
were identical. The IH NMR of 2 showed a large
coupling constant (7.5 Hz) of the proton adjacent
to the oxygen functionality suggesting a 13-
configuration of the oxygen, i.e. the glucose moie-
ty is 13.
Compound 2 was subjected to X-ray crystallog-
raphic analysis and the perspective drawing of
one of the independent molecules (Figure 1) con-
firmed the attachment of the D-glucose moiety to
C- 3 of the gammacerane carbon skeleton,
The name acanthusol-3-0-13-glucoside has been
given to compound 1 .glucoside.
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Figure I-Per6pective drawing of the X-ray model of an indepen-
dent molecule of acanthusol 3-0-~-glucoside. Hydrogens are
omitted for clarity .• indicates oxygen.
Experimental Procedure
Melting points were taken on a Gallenkamp
melting point apparatus and are uncorrected. IR
spectra were run in KBr on a Perkin-Elmer dou-
ble beam spectrometer 580B. Mass spectra were
recorded on a Varian MAT 700 spectrometer. IH
NMR spectra were recorded on a Varian EM-390
NMR spectrometer in CDCl3 with TMS as inter-
nal standard. l3C NMR spectra were recorded on
a Bruker WH 360 instrument in CsDsN with
TMS as internal standard. .
Plant material. The plant material Was collect-
ed in Calabar, CRS, Nigeria in March 1995 and
identified at the Botany Division of the Depart-
ment of Biological Sciences, University of Cala-
bar, Calabar. A voucher specimen is kept at the
Herbarium, University of Calabar, Calabar.
Extraction and isolation. The dried powdered
whole plant (1 kg) was extracted with cold metha-
nol (4 x 2.5L) and the bulk extract concentrated
in vacuo to give 1909 residue. The residue was
subjected to liquid-liquid partition between water
and chloroform. The chloroform-soluble fraction
was evaporated to dryness in vacut) and further
partitioned between 90% aqueous methanol and
hexane to give 13g of the hexane fraction and 36g
of the methanol fraction. The water-soluble frac-
tion was extracted with n-butanol to give 41g of
the butanol fraction and 64g' butanol-extracted
water fraction.
The hexane fraction (5g) was column chromat-
ographed over silica gel G and eluted with hex-
ane-chloroform (1:1). The eluate yielded a mix-
ture (0.09 g) which was resolved by preparative
TLC using EtOAc-hexane (7:3) as irrigant into
lupeol (0.04 g) and compound I (0.03 g) as co-
lourless needles from acetone, m.p. 292-94\ [arnS
+ 28° (c 0.55, CHCI3). High resolution MS gave
M+ peak at mJz 442.7198 (Calc. for
C30HS002:442.7298); IR: 3600, 2920, 2850,
1650, 1450, 1380, 1040 and 810 cm-l; IH NMR:
&0.79 (s, 6H), 0.85(s, 12H), 0.95(s, 6H), 3.74(dd,
J= 10 and 4.5 Hz), 3.78(dd J= 10.5 and 4.8 Hz)
and 5.27 (m, 1H); MS: mJz 442 (M+),
427(M+ -15), 406(M+ - 36), 393, 234(100%),
208,207 (95%) and 189 (45%).
Preparation of la. Compound I (0.009 g) was
acetylated with a mixture of acetic anhydride and
pyridine and the crystals obtained were purified
by preparative Tl.C'(Cl+Cljj-Merfl-I; 9:1) and rec-
rystallised from ether as colourless needles, m.p.
282-84°; [alii + 23° (c 0.6, CHCI3). High resolu-
tion MS gave M+ peak at mJz 526.800 (Calc. for
C32Hs404:526.8016); IR: 2900, 2820, 1715, 1650,
1460, 1370, 1260 and 815 cm-l; IH NMR:
&0.76(s, 6H), 0.85(s, 12H), 0.93(s, 6H), 2.1O(s,
3H), 2.25(s, 3H), and 5.30(m, 1H); MS: 526(M+),
511(M+ -15), 406(M+ - 36), 393, 276 (100%),
250(20%) and 189(7%).
The n-butanol fraction was washed with water
saturated with n-butanol to remove any free su-
gars present and solvent was removed in vacuo.
Ten grams of the brown powder obtained was co-
lumn chromatographed over silica gel G using
chloroform with increasing amounts of methanol
as eluents. The chloroform-methanol (1:4) eluates
yielded 0.04 g of compound 2 as a white amor-
phous powder, m.p. 315-1r; [all? + 21° (c 0.4,
pyridine); IR : 3310, 2900, 2860, 1650, 1440,
1380, 1250, 1080, 1050, 810, 780 em -1; IH
NMR : &0.76(s, 6H), 0·.85(s, 12H), 0.93(s, 6H),
3.85-4.85(m, 7H), 4.78(d, 1H, J= 7.5 Hz),
5.33(m, 1H).
Hydrolysis of compound 2. Compound 2 (0.02
g) was hydrolysed with 5 mL 10% HCI and ex-
tracted with EtOAc. The ethyl acetate soluble
fraction was purified by preparative TLC (CHCI3-
MeOH; 9:1) to afford an aglycone as colourless
crystals from acetone, m.p. 293-94°, C30Hso02'
Acetylation of the aglycone afforded a compound
identical with compound I a. The presence of D-
glucose in the hydrolysate was confirmed by co-
PPC with an authentic sample (BAW, 4:1:5) using
aniline hydrogen phthalate as spraying reagent.
Acknowledgement
The author is grateful to the Department of
Chemistry, University of London for running the
spectra of the compounds.
References
1 1 Hussein Ayoub S M & Barbiker A I, Planta Medica, 6,
1984,520.
2 Sucharitaben.N P S & Mahato S B, Phytochemistry, 38,
1995,205.
3 Nakanishi K, Goto T, Ito S, Natori S & Nozoe S, Natural
products chemistry, Vol. 1 (Academic Press, London) 1974
pp 316, 352.
4 Tsuda Y, Morimoto A, Sano T, Inubushi Y, Mallory F B &
GordonJT, Tetrahedron Lett, 19, 1965, 1427.
5 Mallory F B, Conner R L, Landrey J R, Zander J M,
'.
NOTES 113
Greig J B & Capsi E, JAm Chem Soc, 90, 1968, 3564.
6 Pandey G N & Mitra C R, Phytochemistry, 8, 1969, 327.
7 Zander J M, Capsi E, Pandey G N & Mitra C R, Phyto-
chemistry, 8, 1969J 2265. .
8 Mallory F B, Gordon J T & Conner R L, JAm Chem Soc,
85, 1963, 1362.
